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In the title compound, C 2 6H 31 N0 4 , a sinomenine derivative, 
the angle between the two aromatic rings is 53.34 (4)°. The N- 
containing ring is in a chair conformation, while the other two 
non-planar rings are in a half-boat conformation. In the 
crystal, molecules are linked by O— H- • N interactions into a 
C(8) chain along [100]. 

Related literature 

For background to the biological effects (such as anti-inflam- 
matory, analgesic, anti-rheumatoid arthritis and arrhythmia, 
lowering of blood pressure and immune function) of sino- 
menine derivatives and other related compounds, see: Liu et 
al. (1994, 1996, 1997); Mark et al. (2003); Ye et al. (2004). For 
related structures, see: Li et al. (2009); Batterham et al. (1965); 
Zheng & Jiang (2010); Zheng et al. (2011). For hydrogen-bond 
motifs, see: Bernstein et al. (1995). For puckering parameters, 
see: Cremer & Pople (1975). For the synthesis of 9S,13R,14S)- 
7,8-didehydro-4-benzyloxy-3,7-dimethoxy-17-methylmorphin- 
an-6-one, a starting material in the preparation of the title 
compound, see: Hitotsuyanagi et al. (1995). 
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Experimental 

Crystal data 

C 26 H 31 N0 4 
M, = 421.52 
Triclinic, PI 
a = 7.7191 (2) A 
b = 8.5100 (2) A 
c = 9.9630 (2) A 
o- = 79.971 (1)° 
P = 67.663 (1)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2000) 
= 0.864, r max = 0.898 

Refinement 

R[F 2 > 2a(F 2 )} = 0.028 

wR(F 2 ) = 0.075 

S = 1.07 

2925 reflections 

320 parameters 

3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



OCH3 



y = 64.605 (1)° 
V = 546.81 (2) A 3 
Z= 1 

Cu Ka radiation 
,Lt = 0.69 mm~' 
T = 133 K 

0.22 x 0.18 x 0.16 mm 



9789 measured reflections 
2925 independent reflections 
2918 reflections with / > 2cr(7) 
R in . = 0.020 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.16 e A~ 3 

Ap mi „ = -0.21 e A~ 3 

Absolute structure: Flack (1983), 
1075 Friedel pairs 

Flack parameter: -0.09 (14) 
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D-H 


H-A 


D-A 


D-H-A 


03-H3-N1' 


0.81 (3) 


2.20 (3) 


2.8966 (17) 


145 (2) 



Symmetry code: (i) x + 1, _v, z. 



Data collection: APEX2 (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BX2370). 
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(7^?,85',95',125 r )-l-Benzyloxy-13,14-didehydro-12-hydroxy-2,13-dimethoxy-A'-methylmorphinane 
X.-L. Zheng, N.-F. Jiang, D. Luo, H.-S. Gao and A.-S. Ding 



We have synthesized a new sinomenine derivative, the title compound (77?,85,95,125)-13,14-didehydro-l-benzyloxy-A r - 
methyl-2,13- dimethoxy-12-hydroxymorphinane, C26H31NO4 and report its crystal structure. The molecular structure of 
the title compound is shown in Fig. 1. The angle between the two aromatic planar rings is 53.34 (4)°. The N-containing 
ring approximates the chair conformation (Qj = 0.6052 (17) A 0 = 171.70 (16)° & 9 = 330.4 (11)°) while other non-planar 
rings; C5— C10 & C7/C8/C11— C14 approximate have half-boat conformation (Q T = 0.5304 (17) A 9 =48.94 (18)° & 9 = 
207.8 (2)°; Q T = 0.5065 (18) A, 0 = 51.5 (2)° & 9 = 347.7 (3)° respectively, Cremer & Pople, 1975). In the crystal structure 
de molecules are linked by O — H - N interactions into a chain along [100] with set-graph notation C(8), (Bernstein et al., 
1995), Fig. 2, Table 1. Similar features have been described in related compounds (Zheng & Jiang, 2010; Zheng et al, 2011; 
Li et al, 2009; Batterham et al, 1965). 



The title compound was obtained by reducing (9S, 137?,145)-7,8-Didehydro-4-benzyloxy-3,7-dimethoxy-17-methyl-morph- 
inan-6-one (which was synthesized by Hitotsuyanagi et al., 1995) with lithium aluminium tetrahydride. Colorless blocks 
were grown from a ethyl acetate-hexane solution. 



H atoms were positioned geometrically, with C — H = 0.95 (aromatic CH), 0.98 (methyl CH3), 0.99 (methylene CH2) or 
1.00 A (methine CH), and were constrained to ride on their parent atoms, with C/i S0 (H) = 1.2(7 e q(carrier C) or C/i S0 (H) = 
1.5C/ e q (carrier C17C18C19). H atom attached to O atom was refined isotropically. 1141 Friedel pairs were used for the 
Flack parameter refinement. 



Comment 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound showing 30% probability displacement 
ellipsoids. 
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Fig. 2. Part of the crystal structure showing the formation of a C(8) chain along [100]. Hy- 
drogen bond shown as dashed lines. The hydrogen atom no involved to hydrogen bond were 
omitted by clarity. Symmetry code: (i) x + \,y, z. 



(7/?,8S,9S,1 2S)-1 -Benzyloxy-1 3,1 4- didehydro-1 2-hydroxy-2,1 3-dimethoxy-iV-methylmorphinane 



Crystal data 

C26H31NO4 
M r = 421.52 
Triclinic, PI 
Hall symbol: P 1 
a = 7.7191 (2) A 
6 = 8.5100 (2) A 
c = 9.9630 (2) A 
a = 79.971 (1)° 
(3 = 67.663 (1)° 
y= 64.605 (1)° 

V= 546.81 (2) A 3 



Z= 1 

P(000) = 226 

D x = 1.280 MgnT 3 

Cu A"a radiation, A. = 1.54178 A 

Cell parameters from 9563 reflections 

6 = 4.8-67.7° 

H = 0.69 mm 1 

T= 133 K 

Block, colourless 

0.22x0.18x0.16 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 

r min = 0.864, 7 max = 0.898 

9789 measured reflections 



2925 independent reflections 

29 1 8 reflections with / > 2a(7) 
P int = 0.020 

Qmax = 65.0°, 9 m j n = 4.8° 

h = -9^8 

k = -9^10 
/ = 11 — >1 1 



Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2o{F 2 )] = 0.028 

wR(F 2 ) = 0.075 

S= 1.07 
2925 reflections 
320 parameters 
3 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a 2 CF 0 2 ) + (0.0495P) 2 + 0.074P] 
where P = (P 0 2 + 2P c 2 )/3 
(A/0) max < 0.001 

Apmax = 0.16eA~ 3 

Ap min = -0.21 eA~ 3 

Absolute structure: Flack (1983), 1075 Friedel pairs 
Flack parameter: -0.09 (14) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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-0.0077 (7) 


-0.0065 (6) 


0.0039 (6) 
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0.0345 (11) 
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0.0221 (8) 


-0.0173 (8) 


-0.0092 (7) 
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0.0060 (7) 
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C26 


0.0218(11) 


0.0393 (10) 


0.0324 (9) 


-0.0106 (8) 


-0.0032 (7) 


0.0069 (7) 



Geometric parameters (A, °) 




Nl— C19 


1.457 (2) 


Nl— C16 


1.4717(19) 


Nl— C9 


1.479 (2) 


Ol— CI 


1.3874 (18) 


Ol— C20 


1.452 (2) 


02— C2 


1.3728 (19) 


02— C17 


1.431 (2) 


03— C12 


1.426 (2) 


03— H3 


0.81 (3) 


04— C13 


1.377 (2) 


04— C18 


1.424 (2) 


CI— C6 


1.405 (2) 


CI— C2 


1.407 (2) 


C2— C3 


1.384 (2) 


C3— C4 


1.383 (2) 


C3— H3A 


0.9500 


C4— C5 


1.390 (2) 


C4— H4 


0.9500 


C5— C6 


1.408 (2) 


C5— C10 


1.511 (2) 


C6— C7 


1.5414(19) 


C7— Cll 


1.537 (2) 


C7— C8 


1.5437(19) 


C7— C15 


1.548 (2) 


C8— C14 


1.505 (2) 


C8— C9 


1.519(2) 


C8— H8 


1.0000 


C9— C10 


1.534 (2) 


C9— H9 


1.0000 


C10— H10A 


0.9900 



Cll — HUB 


0.9900 


C12 — C13 


1.504 (2) 


C12 — H12 


1.0000 


C13 — C14 


1.322 (3) 


C14 — H14 


0.9500 




1 ^1 (i\ 
1 .jZj \Z ) 


C15— H15A 


0.9900 


C15— H15B 


0.9900 


C16— H16A 


0.9900 


C16— H16B 


0.9900 


C17— H17A 


0.98 (3) 


C17— H17B 


1.04(2) 


C17— H17C 


0.94 (3) 


C18— H18A 


0.93 (3) 


C18— H18B 


0.97 (3) 


C18— H18C 


1.02 (3) 


C19— H19A 


1.00(2) 


C19— H19B 


0.95 (3) 


C19— H19C 


0.96 (2) 


C20— C21 


1.502 (2) 


C20— H20A 


0.9900 


C20— H20B 


0.9900 


C21— C22 


1.386 (2) 


C21— C26 


1.394 (3) 


C22— C23 


1.389 (2) 


C22— H22 


0.9500 


C23— C24 


1.391 (3) 


C23— H23 


0.9500 


C24— C25 


1.384 (3) 


C24— H24 


0.9500 
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p r pi a i i 1 l\vy 

CD — C 1 U — H 1 Ur> 


1 AO *7 


po i m Tjio 

Cz 1 — Czz — Hzz 
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i iy.o 
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lUo.O 
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p-7 P 1 1 TT 1 1 A 
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iao /: 
lUo.O 


PTC pt/i POI 

CzD — CZ-4 — C23 


1 1 Ci CC (\ £.\ 

ny.jj (io) 


pn p 1 1 ill i n 
C 1 z — C 1 1 — H 1 1 r> 


1AQ /f 


Czj — Cz4 — HZ4 
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1ZU.Z 


p-7 p 1 1 III IF) 

C/ — Cll — HUB 


IAO / 

lUo.o 


POI PI/1 o 1 /I 

Cz3 — Cz4 — H24 


1 in i 

IzU.z 
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1U /.0 
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1 ?n n 


03 — C12 — Cll 


109.93 (13) 


C24 — C25 — H25 


120.0 


C13 — C12 — Cll 


111.95 (14) 


C25 — C26 — C21 


120.97 (17) 


03 — C12 — H12 


107.4 


C25 — C26 — H26 


119.5 


C13 — C12 — H12 


107.4 


C21 — C26 — H26 


119.5 


Cll — C12 — H12 


107.4 






f>o p.1 pi p/r 

CZU — Ul — CI — C6 


1 in ✓ 1 £\ 
1ZU.00 (10) 


pi/i po po pin 

c 14 — Co — cy — c i u 


/; 1 in (\ z.\ 

— ol.zU (ID) 


p. i pi pi 
C2U — Ul — CI — C2 


£/z m /1 o\ 
-oo. vi (lo) 


p~7 po pn pin 
C / — C8 — C9 — C 1 0 


/:/: 1 a /1 c\ 
66.14 (ID) 


P1 "7 P."> PO PI 

CI / — U2 — C2 — C3 


6.7 (3) 


p/i pc pin pn 
C4 C5 — C 1 0 — C9 


icn C"7 1 ^ 1 A\ 

— IDy.D / (14) 


pn p."> p"> n 
CI / — (J 2 — C2 — CI 


1 *7n "71 / 1 T\ 
-1 /U. /Z (1 /) 


p/; pc pin pn 
C6 — C5 — C 1 0 — C9 
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1 /.2 (2) 


p.1 n p"> p."> 
U 1 — CI — C2 — U2 


1 T /1\ 

2.7 (2) 
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p/; n p"> pi 
Co — C 1 — C2 — U2 
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1 / J.U1 (10) 
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po p~7 P11 pn 
C8 — C/ — Cll — C12 


/:n /i /; /1 ^\ 
6U.46 (16) 


p."> p"> pi p/i 
U2 — C2 — C3 — C4 


1-71 c\r\ ( i r\ 

—i /i.yu (lo) 


pic p~7 P11 pn 
C1D — C/ — Cll — C12 


1 "7/1 1 "7 / 1 ">\ 

1 /4.3 / (12) 


pi pi pn p/l 

C 1 — C2 — C3 — C4 


C /I /1\ 

5.4 (2) 


p~7 P11 pn pi 
C/ — Cll — CI 2 — Vi 


o"7 k n /:\ 
8/. ID (16) 


PI PQ P/l PC 

C2 — C3 — C4 — CD 


1 £ /1\ 

— z.o (z) 


p~7 pii pn p 1 1 
C/ — Cll — C12 — C1J 


1 O "7/1 /1 "7\ 

—38. /4 (1 /) 


pi p/l pc p/r 

C3 — C4 CD — Co 


-J 1 /">\ 

-3.2 (2) 


P10 P./1 P11 P1/1 

C 1 0 — U4 — C 1 i — C 1 4 


-3.6 (2) 


PI P/1 PC P1A 

C3 — C4 — CD — C 1 0 


1 "71 £1 n c\ 

1 /3.0Z (ID) 


pio f\A p 1 1 pn 
C 1 0 — U4 — C 1 3 — C 1 2 


1 "7/1 /II / 1 /1\ 

1 /4.4Z (14) 


p.1 P1 P£ p^ 
Ul — CI — Co — CD 


1 £G n 1 /1 /i a 
loy.Ul (14) 


p.i pn pii pi/i 
U3 — C 1 1 — C 1 5 — C 1 4 


1 1 O 1 O ( 1 *7\ 

— 115. lo (1 /) 


pt pi p/r pc 

Cz — CI — Co — CD 


-3.2 (2) 


pii r"MO pn pi/i 
Cll — C1Z — C13 — C14 


6.3 (2) 


p.1 pi p~7 

Ul — CI — Co — C / 


n i /""I"* 
0.3 (2) 


p.i r^io n i p./i 
U3 — C 1 1 — C 1 5 — U4 


/T1 "71 /I ^•i 

03. iLyil) 


P"> pi p/; p~7 
C2 — CI — Co — C / 


1 n 1 nn /■ 1 c\ 
— 1 /l.yy (1j) 


pii pn pii r\A 
Cll — C12 — CI i — U4 


1 71 O/l /1 1\ 

— 1 /1.54 (Iz) 


p/i pc p/: pi 
C4 — CD — Co — C 1 


O.U (Z) 


r\A P11 P 1 A PO 

U4 — C 1 i — C 1 A C8 


1 *70 11 / 1 /1\ 

1 /o.3z (14) 


pin pc p/; pi 
C 1 0 — CD — Co — C 1 


1 /U.oo (14) 


pn pii pn po 
C12 — C13 — C14 — C8 


n c /i\ 

0.5 (2) 


p/i pc p/; p"7 
C4 — C J — Co — C / 


1 *7/i m / 1 1 \ 
1 /4.yi (13) 


pn po p i a pii 
C9 — C8 — C 1 4 — C 1 i 


1/in o/i /i/i\ 
14y.o4 (14) 


P1A PC p/; P"7 

C 1 0 — C J — Co — C / 


1 O 

-1.8 (2) 


p"7 po pn pii 
C / — C8 — C 1 4 — C 1 5 


1/111 ^1 n\ 

24.21 (iy) 


pi p/r p"7 pi 1 
C 1 — Co — C / — C 1 1 


— JZ.IZ (iy) 


P11 P"7 P1C pit 

Cll — C/ — C1D — CI 6 


1 *7i on / 1 1\ 

—1 /z.oU (Iz) 


pc p/; p~7 P11 
CD — Co — C / — C 1 1 


13y.31 (14) 


p/; p~7 pic pu 
C6 — C / — C 1 D — C 1 6 


en on /1 c\ 

jy.oy (1j) 


pi p/: p~7 po 
CI — Co — C / — Co 


—1 /Z. /Z (14) 


PO P"7 PIC pii 

C8 — C / — C 1 D — C 1 6 


c n ii/i /i\ 
— jy.ii (14) 


pc p/; p~7 po 
CD — Co — C / — Co 


1 o n /">\ 
lo. / (Z) 


p 1 n m 1 pit p 1 c 
Ciy — JN 1 — C16 — C1D 


1 *70 /I /I / 1 1\ 

1 /5.44 (13) 


pi p/: p~7 pi c 
CI — Co — C/ — C1D 


*7i m /1 o\ 
/Z.yi (lo) 


pn \ti pu pic 
Cy — JN 1 — C16 — C1D 


CI *7/i /1 £\ 

— Di. /0 (10) 


p^ p~7 p 1 c. 
CD — Co — C / — C 1 D 


— yj.oo (i j) 


P"7 PI c pi /: \T 1 

C / — C 1 D — C 1 6 — JN 1 


jj.ZO (10) 


P11 P"7 PO PU 

Cll — C/ — Co — C14 


— M .4o (1 j) 


pi ai pin pii 
CI — Ul — C2U — C21 


1 *7C 1 / 1 A\ 

— [ /j.3o (14) 


P/C P"7 PO P1 A 

Co — C7 — Co — C 1 4 


*7c / 1 

75.26 (16) 


P1 pin pti pn 
Ul — C20 — C21 — C22 


A 1 A / 1 n\ 

-69.19 (19) 


CI 5— C7— C8— C14 


-170.11 (12) 


Ol— C20— C21— C26 


113.59(17) 


Cll— C7— C8— C9 


-178.15 (12) 


C26— C21— C22— C23 


1.7 (3) 


C6— C7— C8— C9 


-51.41 (17) 


C20— C21— C22— C23 


-175.59 (15) 


CI 5— C7— C8— C9 


63.22 (14) 


C2 1 — C22— C23— C24 


-0.2 (3) 


CI 9— Nl— C9— C8 


-176.79 (13) 


C22— C23— C24— C25 


-1.0 (3) 
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C16— Nl— C9— C8 
CI 9— Nl— C9— CIO 
C16— Nl— C9— CIO 
CI 4— C8— C9— Nl 
C7— C8— C9— Nl 

Hydrogen-bond geometry (A, °) 

D—H-A 

03— H3-N1' 

Symmetry codes: (i) x+l,y, z. 



56.45 (15) C23— C24— C25— C26 0.8(3) 

60.90 (18) C24— C25— C26— C21 0.6(3) 

-65.86 (16) C22— C21— C26— C25 -1.9(3) 

170.71 (11) C20— C21— C26— C25 175.41 (18) 
-61.96(15) 



D — H 
0.81 (3) 



K—A 
2.20 (3) 



D-A 

2.8966 (17) 



D—H-A 
145 (2) 
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